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1. A 2,000 kg (initial mass) spacecraft is in a 500 km (altitude) circular orbit around Earth.  It 

uses a bi-elliptical transfer to get to a 5,000 km altitude co-planar circular orbit.  The launch 
vehicle’s upperstage performs ΔV1 to take the spacecraft into an elliptical (e = 0.4) orbit. 

 
a. What is the total transfer time? 
b. After getting into the 5,000 km altitude circular orbit another maneuver (ΔV4) is 

performed to change the inclination by 28.5 deg.  What is the value of ΔV4. 
c. What is the ΔV5 required to escape from Earth at this new 5,000 km altitude orbit? 
d. What is the total ΔV?  
e. What is the spacecraft mass (Isp = 300 sec)  

i. after performing ΔV1  
ii. after performing ΔV2  

iii. after performing ΔV3  
iv. after performing ΔV4 
 
NOTE:  23/skm 398600=Earthµ  and REarth = 6378 km 
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2. A spacecraft is in a circular 100 deg inclined orbit with an orbit period of 90 minutes 
around the Earth. 
a. Find the orbit altitude 
b. Find the plane change ΔV to get into a sun-synchronous orbit (from the original orbit). 
c. Find the plane change ΔV to get into an orbit with constant argument of perigee (from 

the original orbit). 
 
 

3. A spacecraft is trying to dock with a space station using a two-impulse rendezvous 
trajectory with a flight time of 10 hours.   
  
The initial state of the spacecraft is: 
 

  Rstation =  [    4440.38,  4628.34,  2565.53  ] km 
  Vstation =  [  -5.819,  4.271,  2.367] km/s 
  
 The initial state of the station (is a circular orbit and) is:  
 
  Rstation =  [    4863.48,  4274.11,  2320.65  ] km 
  Vstation =  [  -5.383,  4.731,  2.569  ] km/s 
 
 Find the total ΔV for the transfer? 


